Genetic polymorphism and sequence evolution of an alternatively spliced exon of the glial fibrillary acidic protein gene, GFAP.
Isoform GFAPepsilon of the human cytoskeletal protein GFAP carries, as the result of alternative splicing of exon 7a of GFAP, a novel 42-amino-acid-long C-terminal region with binding capacity for the presenilin proteins. Here we show that exon 7a is present in a variety of mammals but absent from GFAP of chicken and fish. Comparison of the mouse and human GFAP exons showed an increased rate of nonsynonymous nucleotide substitutions in exon 7a compared to the other exons. This resulted in 10 nonconservative and 2 conservative amino acid substitutions and suggests that exon 7a has evolved under different functional constraints. Exons 7a of humans and higher primates are 100% identical apart from alanine codon 426, which is conserved in only 9% of the human alleles, while 21 and 70% of the alleles, respectively, have a valine or a threonine codon at that position. Threonine represents a potential phosphorylation site, and positive selection of that effect could explain the high allele frequency.